ABSTRACT
INTRODUCTION
Human herpes virus 6 (HHV-6) and human herpes virus 7 (HHV-7) during childhood are really widespread (1, 2) , and the same as other herpesviruses, they are latent infections throughout life. Salivary glands act as major sites harbouring persistent HHV-6 infection when HHV-6 is frequently isolated from the saliva of healthy individuals (3, 4, 5) . However, some studies represented that HHV-7, instead of HHV-6, is isolated from saliva frequently (6, 7, 8, 9) , contradict previous reports. Tumours of the salivary glands are an important area in the field of oral and maxillofacial pathology.
The annual incidence of salivary gland tumours shows in Isfahan, Iran is far greater (1.13%) than the world incidence that is about 1 to 6.5 cases per 100,000 people (10). 20% of human malignancies are due to persistent viral infections, and tobacco is the second major risk factor for human carcinomas. Herpes viruses have recognized to be the reason of several malignant and benign oral lesions (11) . In the present study, to declare the major sites of persistent infection with HHV-6 and HHV-7, the existence of HHV-6 and HHV-7 genomes in formalin-fixed paraffin embedded tissue samples of salivary gland tumours were examined through highly sensitive real time PCR method.
PATIENTS AND METHODS
This analytical, descriptive study was performed in 60 formalin-fixed paraffin embedded tissue samples of salivary gland tumours, 23 benign salivary gland tumours including pleomorphic adenoma. Monomorphic adenoma and 37 malignant salivary gland tumours including mucoepidermiod carcinoma and adenoid salivary gland specimens were obtained from surgery or autopsy from adult patients with oral cancer, sialoadenitis, pleomorphic adenoma of the salivary glands, and other diseases. First, 5-10 µm tissue sections of formalin fixed, paraffin wax embedded tissue blocks (depending on tissue size) were transferred into 1.5 mL eppendorf tubes for DNA isolation. To avoid cross-contamination, a new, sterile, and disposable microtome blade was used immediately before cutting each block for cleaning purposes.
Subsequently, DNA extraction was performed by using the procedures according to the manufacturer's protocol described in the high pure nucleic acid extraction kit (Roche, Germany). First, the paraffin wax was dissolved in 300 µl of citrisoly (xylene substitute) and was washed with ethanol to remove the citrisoly. Then cell lysis buffer (200 µl) and 20 µl proteinase K solutions (20 mg/ml) were added to each sample, followed by an overnight incubation at 55°C. After the solution had cooled down to room temperature, 200 µl binding buffer was added and the high pure filter tube was combined with collection tube. They were centrifuged and the flow-through was discarded, then 500 µl Inhibitor removal buffer was added followed by centrifuging. In the next step, the DNA was washed with 500 µl washing buffer and eluted with the elution buffer.
The absorbance of a sample of DNA solution was measured for concentration at 260 nm using an ultraviolet spectrometer. The absorbance ratio at 260 and 280 nm (A260/280) was used to evaluate DNA purity. The procedure was carried out with some minor modifications, for instance, longer incubation times (overnight, approximately 16 hours) and doubling proteinase K concentration (12) .
The Real-time PCR mixture contained 50 Mm KCl, 10 Mm Tris-Hcl (PH=8. 3) and 2. 25 M MgCl 2 as a 1X reaction buffer, 200 mM of each dNTP, 10 μm of each of primers and 1 U Taq polymerase (Roche, Germany). Real time PCR was performed with HHV-7 and HHV-6 primers including forward and reverse primer with labels probe for HHV-7 and HHV-6 (Table1). The PCR cycling temperatures for HHV-7 were 2 min of incubation at 50 °C then followed by 2 min at 95° C; the samples were subjected to 45 cycle's for 20 sec at 95 °C followed by 1 min at 60° C (13) .
Amplification HHV-6 was carried out in a 25 μl volume reaction mixture by use 1,100 nM each primer, and 200 nM probe. The reaction mixtures were incubated at 95 °C for 10 min, followed by 45 cycles of 95 °C for 15 sec and 60 °C for 1 min (14).
STATISTICAL ANALYSIS
The relationship of two groups was analysed through Mc-Nemar test by SPSS software (version 11, Chicago, IL, USA). A p value less than 0.05 were considered significant.
RESULTS
The persistent infection with HHV-6 and HHV-7, the existence of HHV-6 and HHV-7 genomes in formalin-fixed paraffin embedded tissue samples of salivary gland tumors is shown in Tables 2, 3, 4 and 5. Of the 60 paraffin blocks of malignant and benign neoplasms of both major and minor salivary gland with equal chances of presence of HHV-7 and HHV-6 in the samples were compared. Out of the 60 samples, 18 were positive for both HHV-7 and HHV-6 while 25 were only positive for HHV-7, 10 samples were positive for HHV-6 but negative for HHV-7, and 7 samples were reported negative for both HHV-6 and HHV-7. A relationship was noticed between HHV-7 and HHV-6 genomes. It can, therefore, be suggested that a relationship is likely to exist between these two viruses in salivary glands neoplasms. HHV-7-F* 5'-TTT CCT GTG ACA AAA GAA GCA GTT A-3 HHV-7-R 5'-ATC CCA CAC GCT TTA CGG G-3 HHV-7-P 5'-FAM-TTC CTG CGC AAT AAA GTG AAA ACT GTT AGC ATT-3'-TAMRA HHV-6-F 5-AAAATTTCTCACGCCGGTATTC-3 HHV-6-R 5-CCTGCAGACCGTTCGTCAA-3 HHV-6-P 5-FAM-TCGGTCGACTGCCCGCTACCATAMRA-3 Table 1 . Primer and probe for PCR. *Herpes virus 6-forward primer (HHV-6-F), Herpes virus 6-reverses primer (HHV-6-R); Herpes virus 7-forward primer (HHV-7-F), Herpes virus 7-reverses primer (HHV-7-R); Herpes virus 6-probe (HHV-6-P), Herpes virus7-probe (HHV-7-P).
Disease HHV-6+ HHV-7+ HHV-6/HHV-7 Pleomorphic and monomorphic adenoma 
DISCUSSION
In Maxillofacial pathology, salivary gland tumours are prominent, (14) . Recent studies have focused on the role of viruses in salivary gland neoplasms. The HHV-6 and the HHV-7 have been identified as one of the most important oncogenic viruses capable of producing a number of oncogenic factors such as BCl 2 , BCl 10 . The HHV-6 has also been identified in salivary gland neoplasms (15) . A number of studies have suggested the presence of numerous oncogenic zones in the genome of this virus. The role of this virus as an etiological agent in cancer requires further research for validation. Di-Luca at 1995 (7), reported the presence of HHV-6 genome in 63% of their healthy salivary glands and only in 3% of their saliva samples. Levy at 1997 (16) , proposed HHV-6 as the agent for certain neoplasms such as lymphoma, leukemia, and cervical carcinoma. This is while HHV-6 has been recognized to have the capacity to activate other HHVs such as EBV and CMV as well as papilloma viruses. Zhou et al 2007 (17) , reported a relationship between EBV and HHV-6 infections and the histological progress of angio-immunoblastic T-cell lymphoma. Chen and Hudnall (18) , in 2006 examined 8 autopsy samples from all body parts including 4 males and 4 females in the presence of 8 types of herpes virus (EBV, CMV, VZV, HSV-2, HSV-1, HHV-6, HHV-7, and HHV-8) and only EBV, HHV-6, and HHV-7 in all their samples were found. Based on these findings, we decided to investigate, for the first time, the presence of HHV-7 and HHV-6 in salivary gland neoplasms in order to determine the relationships, if any, between these viruses and the related salivary gland tumours. The hypothesis of no correlation between HHV-7 and HHV-6 genomes in salivary gland neoplasms was refuted using the Mcnemar's statistical test. Chi-square tests have shown in Table 5 .
